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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the member given in order to protect a member from a chemical destructive operation are 
the member which has the body which has pyrolytic graphite contiguous to a substrate and this 
substrate, and the adventitia of the alumimium nitride formed by chemical vacuum deposition, are used 
for the application chosen from the heater element, the static electricity chuck, and the wafer carrier, and 
according [ this adventitia ] to a washing component. 

[Claim 2] The member according to claim 1 whose thickness of adventitia is about 10-100 
micrometers. 

[Claim 3] Said adventitia is a member of a member outside surface according to claim 1 which has 
covered the whole mostly. 

[Claim 4] Said pyrolytic graphite element is a member according to claim 1 which has the electrode. 
[Claim 5] Said pyrolytic graphite element is a member according to claim 1 which has the resistance 
heating element. 

[Claim 6] The thickness of said resistance heating element is a member according to claim 5 which is 
about 0.001 - 0.006 inches. 

[Claim 7] A substrate is a member according to claim 1 which is a pyrolysis boron nitride plate. 
[Claim 8] A substrate is a member according to claim 1 which is a graphite plate and has the coat of 
pyrolysis boron nitride further. 

[Claim 9] A substrate is a member according to claim 1 which is a boron nitride plate by the hotpress. 
[Claim 10] A substrate is a member according to claim 9 which has the coat of pyrolysis boron nitride 
further. 

[Claim 11] The member according to claim 1 which has further the layer of the pyrolysis boron nitride 
which adjoined the body and has been arranged between a body and adventitia. 
[Claim 12] A substrate is a member according to claim 1 1 which is a pyrolysis boron nitride plate. 
[Claim 13] A substrate is a member according to claim 1 1 which is a graphite plate and has the coat of 
pyrolysis boron nitride further. 

[Claim 14] A substrate is a member according to claim 1 1 which is a boron nitride plate by the hotpress. 
[Claim 15] A substrate is a member according to claim 14 which has the coat of pyrolysis boron nitride 
further. 

[Claim 16] A substrate is a member according to claim 1 which is alumimium nitride. 

[Claim 17] The 2nd pyrolytic graphite element is a member according to claim 16 by which a substrate 

is adjoined, it is arranged and this substrate is arranged between two pyrolytic graphite elements. 

[Claim 18] The member according to claim 17 whose 2nd pyrolytic graphite element the 1st pyrolytic 

graphite element is a resistance heating element, and is an electrode. 

[Claim 19] A washing component is a member according to claim 1 which is NF3 plasma. 

[Claim 20] Adventitia is the member according to claim 1 to which the durability of the member can be 

effectively carried out over at least 100-hour washing time amount. 
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1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the heating apparatus, wafer carrier, and the static electricity chuck which were 
covered such in the detail further about the member which chemical vacuum deposition covered by 
alumimium nitride generally. 
[0002] 

[Background of the Invention] 

A matter layer needs vacuum evaporationo and alternative removing by many for manufacture of a 
computer integrated circuit (computer chip). Various components are used for the equipment which 
forms these thin films in a silicon wafer, and a heater element, the static electricity chuck, and a wafer 
carrier are contained in these components. 

In the covering process of a wafer, the matter covered by a wafer or the chip is vapor-deposited to the 
equipment in a vacuum evaporationo chamber, for example, heating apparatus etc. For this reason, 
periodical washing is required and, generally the high energy gas plasma is used for this washing. The 
fluorine system gas of NF3 grade is used for the most offensive plasma. Although the fluoride plasma 
generated by this processing washes a chamber, a chemical destructive operation is exerted on the 
component of equipment by one side. The life of a component and equipment is restricted by this 
pervasion. To extend the life of a component and equipment is desired by using covering with suitable 
resistance. 
[0003] 

[Summary of the Invention] 

The covered member which is offered by this invention is used as a heater element, the static electricity 
chuck, a wafer carrier, etc. This member has the adventitia of the body which consists of a substrate and 
a graphite element, and the alumimium nitride by chemical vacuum deposition. Adventitia protects a 
member from chemical attacks, such as for example, fluoride plasma. 
[0004] 

[The suitable example of invention] 

When 5-25 are specified as suitable range by the following explanation, the range means that it is less 
than 25 as preferably as a minimum and an upper limit being independent, respectively and being at 
least 5 preferably. When the layer inserted between two layers or a body exists, the word of "adjoining" 
includes both the semantics of having touched directly, and the semantics of being in near, as used by 
the inside of this specification, and the claim. The case of the latter is shown by drawing 3 . The external 
layer 16 of alumimium nitride adjoins the resistor 12 which consists of a substrate 10 which consists of 
pyrolysis boron nitride, and pyrolytic graphite, and the layer 14 of pyrolysis boron nitride is inserted 
between the substrate 10 and the external layer 16 here. 
[0005] 

This invention relates to the covered member. The covered this member is used as a heating component, 
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the static electricity chuck, a wafer carrier, or a similar member. In any case, a member adjoins the body 
containing a substrate and a graphite element, and it, and it has the coat of the alumimium nitride by 
chemical vacuum deposition. 
[0006] 

Drawing 1 is advanced [ of Ohio Cleveland ]. Ceramics The corporation (Advanced Ceramics 
Corporation) shows the well-known resistance heating member in the technical field concerned which 
consists of pyrolysis boron nitride (PBN) currently offered by the trade name of Boralectric. A heating 
component is used in order to heat a silicon wafer while having a resistor 8 and one pair of connection 
columns 1 1 , for example, carrying out chemical vacuum deposition of the surface. A connection column 
plays the role which tells the electrical and electric equipment from the power source of those bases to a 
resistor. About a PBN heating component, and this structure and use, it is indicated by U.S. Pat. No. 
5343022 at the detail, and those contents are included on these specifications by reference. [ its ] 
[0007] 

The resistor 8 of a heating component is shown more to the detail by drawing 2 . illustrating - having 
had -- a resistor -- eight - about -- 0.02 - 0.12 - an inch -- further -- suitable -- about - 0.05 -- an inch -- 
thickness - having - PBN - a substrate -- ten -- this ~ a substrate -- a top -- about - 0.001 - 0.006 - an 
inch - further - suitable - about - 0.002 - 0.003 - an inch - thickness - having - conductivity - 
having curved -- pyrolytic graphite - (- PG --) -- an element - 12 -- having - **** . The pyrolytic 
graphite element in a heater is a resistance element which consists of pyrolytic graphite, or is a heating 
component which has well-known typical resistance. PG resistance element is offered by chemical 
vacuum deposition (CVD), and is usually formed in a desired configuration (curve) of machining. A 
substrate and a resistance element form the body of a resistor. The whole is mostly covered by the 
homogeneous protection PBN film 14 which was supplied by CVD of a body performed by the whole 
heating apparatus and which has still more suitably about 0.005 - 0.04 inches of thickness of about 0.01 
- 0.02 inches. This PBN film 14 has the resistance over oxidation, supplies electric insulation and 
chemical and mechanical protection, and minimizes the possibility of contamination by carbon further. 
About this, the contents are included on these specifications by reference with reference to U.S. Pat. No. 
5882730 and 5702764. 
[0008] 

Drawing 3 is illustrating what covered with the protection adventitia 16 of the alumimium nitride (CVD- 
A1N) by chemical vacuum deposition the PBN heating component shown by drawing 1 and 2. As shown 
in drawing 3 , the body has the substrate 10 and the PG element 12. This body is covered with a PBN 
layer and CVD-A1N. It is covered with the coat of the whole outside surface of a member, or CVD-A1N 
which the whole has in the outermost part mostly. 
[0009] 

The member by this invention is used for processing of a silicon wafer. Since the matter layer generation 
on the front face of a wafer by chemical vacuum deposition is included in this processing process, this 
member will also be covered with this matter during processing, and the need for periodical washing 
produces it. Usually, the matter layer generation on the front face of a wafer does not do damage to a 
member. However, strong washing components, such as NF3 plasma, are often used for washing of 
these members. Typically, this washing is performed, after performing 30-40 process time amount, i.e., 
30 to 40-hour wafer processing. Generally at this time, 1-2 washing time amount or plasma washing 
below it is performed to a member. Exchange is needed in response to damage by generally putting the 
member covered only with PBN to NF3 plasma 50-100 washing time. The CVD-A1N coat had 
resistance very strong against a destructive operation of NF3 plasma compared with the PBN coat, and 
after performing washing in a tentative way for 12 to 24 hours using NF3 plasma, there was no damage 
which can carry out a view. The washing time amount suitably over [ at least ] 10, 25, 50, 100, 200, 300, 
400, 500, 600, 700, 800, 900, 1000, 1500, 2000, 3000, and 4000 hours in the member by this invention, 
That is, it has the coat of sufficient CVD-A1N, so that durability is carried out effectively, namely, it will 
not be necessary to exchange the member which maintained at the condition of having protected the 
member and was this covered, even if it passes through the time amount which receives the destructive 
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operation by NF3 plasma. In order to attain this, 10-100 microns of 30 - 80 microns of CVD-A1N 

adventitias 16 are 50 - 60 microns in thickness the optimal still more suitably suitably. 

[0010] 

The generation process of a CVD-A1N coat is well-known. For example, with reference to U.S. Pat. No. 
4950558, 5672420, 4239819, 517891 1, 4172754, and 5356608, the written contents of these patents are 
included on these specifications by reference. Drawing 4 is illustrating the CVD-A1N process which 
used A1C13 and NH3. If an outline is carried out, a vacuum evaporationo process will be performed 
within the reactor 40 which has the chlorination chamber 44 linked to the vacuum evaporationo chamber 
52. The vacuum evaporationo chamber was arranged in the vacuum chamber 54, and this vacuum 
chamber 54 is connected to one or more vacuum pumps. Before starting processing, the covering 
substrate 58 is arranged in a vacuum evaporationo chamber, the chlorination chamber 44 is covered with 
the floor of the aluminum particle 48, and the vacuum chamber and the vacuum evaporationo chamber 
are exhausted after that. 
[0011] 

In down stream processing, a chlorination chamber is first heated between 200 degrees and 400 degrees 
with the resistance heating element 46. Chlorine (C12) and nitrogen (N2) gas are introduced into a 
chlorination chamber through a pipe 42. :3 which aluminum and chlorine react and generates aluminum 
chloride gas in this temperature C12 + 2 aluminum - > 2 A1C13 [0012] 
Next, an aluminum chloride progresses to the vacuum evaporationo chamber 52. This vacuum 
evaporationo chamber is exhausted by the processing before a process, and about 1 to lOtorr of internal 
pressure is the low voltage of about 2torr preferably. Ammonia (NH3) and hydrogen (H2) are injected 
into a vacuum evaporationo chamber from an inlet port 50. With the resistance heating vessel 56, 
temperature is preferably maintained at 750 degrees for 700 to 800 degrees. Then, :A1C13 which covers 
the covering substrate 58 with A1N which an aluminum chloride and ammonia were made to react and 
was generated + NH3 ~ > A1N + 3 HC1 [0013] 

A coat is deposited on the covering member 58 at a rate of about 10-20 micrometers in 1 hour. Rather 
than the coat by sintering or the hotpress, the coat of the alumimium nitride by chemical vacuum 
deposition is excellent in concentration and purity, and essentially has uniform thickness. The coat made 
by the above-mentioned approach has the concentration of 85-90% of the theoretical crystalline 
substance concentration of alumimium nitride (theoretical A1N crystalline substance concentration = 
3.26g/(cc)). The concentration of the coat which made the vacuum evaporationo chamber 900 further 
hot degrees, and generated it is still higher, and turns into 97-100% of theoretical crystalline substance 
concentration. Other CVD- A1N coat processes which used other techniques and ingredients are well- 
known in the technical field concerned, and include all them on these specifications by reference. 
[0014] 

In the another example by this invention, a coat 16 can be eliminated, and the PBN film 14 can be 
replaced with the CVD-A1N film 18, the heating apparatus of drawing 3 can be used, and this example is 
shown in drawing 5 R> 5. About 10 - 100 micrometers, the thickness of the CVD-A1N film 18 may be 
about 50 - 60 micrometers the optimal, and about 5 - 50 micrometers of it are suitably sufficient about 
30 - 80 micrometers still more suitably. 
[0015] 

Drawing 3 and 5 show the example of use of the conventional PBN substrate 10. the graphite plate (the 
thickness of a graphite plate - about 0.10 - 0.75 inches - or 0.12 - 0.50 inches) covered with (1) PBN 
instead of drawing 3 and the PBN substrate 10 of 5 as an alternative Still more suitably the thickness of 
the PBN film about 0.005 - 0.035 inches And about 0.015 - 0.020 inches, (2) Thickness 0.10-according 
to about 0.25 - 0.50 inches hotpress still more suitably 0.75 inches boron nitride (BN) plate, Or BN plate 
by the hotpress covered with (3) PBN (the thickness of BN plate by the hotpress about 0.10 - 0.75 
inches) The thickness of about 0.25 - 0.50 inches and the PBN film can also use still more suitably about 
0.005 - 0.035 inches about 0.01 - 0.02 inches still more suitably. 
[0016] 

Although drawing 6 shows the heater element similar to drawing 3 and the heater element of 5, as for it, 
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it is made of another matter. The heating apparatus of drawing 6 has the A1N bulk substrate 20 which 
was formed by the hotpress, casting, or the other conventional techniques and which has still more 
suitably about 0.05 - 0.5 inches of thickness of about 0.1 - 0.2 inches, about 0.001 - 0.006 inches 
according [ heating apparatus ] to CVD again -- further -- suitable -- the thickness of about 0.002 - 0.003 
inches - having ~ the pyrolytic graphite resistance element 22 similar to PG resistance element 12 -- 
having -- further ~ it has about 30 - 80 micrometers of about 50 - 60-micrometer CVD-A1N adventitias 
24 the optimal still more suitably about 10-100 micrometers in thickness. Still more suitably drawing 6 
about 0.05 - 0.5 inches in thickness Or the about 0.1 - 0.2 inches same A1N bulk substrate 20, Still more 
suitably about 0.001 - 0.006 inches in thickness One or more CVD pyrolytic graphite static electricity 
chuck electrodes 22 of 002 - 0.003 inches of 0. abbreviation, The static electricity chuck which has 
about 30 - 80 micrometers of about 50 - 60-micrometer CVD-A1N adventitias 24 the optimal still more 
suitably is sufficient as about 10-100 micrometers. About the mechanical design of the static electricity 
chuck and its actuation, those contents are included on these specifications by reference with reference 
to U.S. Pat. No. 5591269, 5566043, 5663865, 5606484, 5155652, 5665260, 5909355, and 5693581. 
[0017] 

It is optional and the heater element of drawing 6 and the static electricity chuck of drawing 6 can be 
combined with one equipment. The support substrate 26 which drawing 7 illustrates such a coupler, 
consists of the same matter as the A1N bulk substrate 20, and has the same thickness, The exoergic layer 
28 which consists of the same ingredient as said resistance element 22, and has the same thickness, the 
pyrolytic graphite set up as the static electricity chuck element or an electrode by the above-mentioned ~ 
the enveloping layer 32 which consists of an electrode 30 for the static electricity chuck which consists 
of the same matter as a conductor or the static electricity chuck electrode 22, and has the same thickness, 
and the same ingredient as the CVD-A1N adventitia 24, and has the same thickness is shown. 
[0018] 

It is optional and the coupler of the heater element shown in the heater element shown in drawing 3 , 5, 
or 6, the static electricity chuck shown in drawing 6 , or drawing 7 and the static electricity chuck can be 
used in down stream processing as a wafer carrier for moving a wafer to another location from a certain 
location, in this case, any of the diagrammatic example ~ although » it has an arm (not shown) and has 
further a means to convey a heater, a chuck, or a superheater/chuck to a desired location. In case the part 
(covered body) of the wafer carrier shown in drawing conveys a chip and a wafer in another location, it 
bears a function similar to the even part of a knife. The wafer carrier having a heater element can keep a 
wafer warm at the temperature of becoming hot beforehand to desired temperature, or a request. The 
wafer carrier which contains the static electricity chuck enables high-speed migration and compaction of 
the processing time. The wafer carrier which contains both of the functions as shown in drawing 7 has 
both advantage. However, in order to build a wafer carrier into a standard chip or a wafer rack well, the 
thickness of the covered body must be less than about 3mm on the whole. Therefore, the thickness of the 
united wafer carrier by this invention must be less than 3mm [ on the whole ] thinner than the thickness 
of the whole body. 
[0019] 

Although the suitable example of this invention was explained as mentioned above, in the example, 
various deformation and a reshuffle of components are possible, without deviating from the range of this 
invention indicated to the claim. 
[Brief Description of the Drawings] 
[Drawing 1] 

Drawing 1 is the perspective view of a heating component suitable for use of this invention. 
[Drawing 2] 

Drawing 2 is drawing partially cut open, in order to expand a part of heating component of drawing 1 
and to clarify an internal configuration element. 
[Drawing 3] 

Drawing 3 is a partial sectional view illustrating the example by this invention. 
[Drawing 4] 
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the equipment with which drawing 4 performs chemical vacuum deposition — illustrating . 
[Drawing 5 ] 

Drawing 5 is a partial sectional view illustrating the example by this invention. 
[Drawing 6] 

Drawing 6 is a partial sectional view illustrating the example by this invention. 
[Drawing 7 ] 

Drawing 7 is a partial sectional view illustrating the example by this invention. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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